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CLAIMS 
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What is claimed is: 



r 



A method of identifying an agent that alters mitochondrial function, 



comprising: 

(a) Ncontacting, in each of a plurality of reaction vessels in a high 
throughput screening airs 

(i) \ a biological sample comprising a cell containing cytosol, a 
mitochondrion and a calcium indicator molecule, under conditions that permit maintenance of 
mitochondrial membrane potentiati\with 

(ii) a sourceNof calcium cations, 

wherein the calcium indicator molecule is capable of generating a 
detectable signal that is proportional to the level of calcium in the cytosol; 

(b) detecting in each reactioh vessel the signal generated by the calcium 
indicator molecule at a plurality of time points; anc 

(c) comparing the signal generatedNby the calcium indicator molecule at 
one or more of said time points in the absence of a candidate agent, to the signal generated by 
the calcium indicator molecule at one or more of said timey points in the presence of the 
candidate agent, and therefrom identifying an agent that alters mire^chondrial function. 



The method of claim 1 wherein the step of contacting is repeated at 



least once. 



3. The method of claim 1 wherein the sample contains at least one 
compound that alters intracellular distribution of a calcium cation. 

4. The method of claim 3 wherein the compound that alters intracellular 
calcium cation distribution is selected from the group consisting of thapsigargin and Ru360. 
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5. The method of claim 3 wherein the compound that alters intracellular 
calcium cation distribution is selected from the group consisting of a calcium ionophore and a 
membrane permeable compound that alters intracellular calcium distribution. 

6. The method of claim 3 wherein the sample contains at least one 
compound that uncouples oxidative phosphorylation from ATP production. 

7. The method of claim 1 wherein the candidate agent is membrane 

permeable. 

8. The method of claim 1 wherein the calcium indicator molecule is 
membrane permeable. 

9. The method of claim 1 wherein the source of calcium cations is 
exogenous to the cell. 

10. The method of claim 1 wherein the sample contains at least one 
compound that uncouples oxidative phosphorylation from ATP production. 

1 1 . The method of claim 1 wherein the cell comprises at least one 
polypeptide that is a Bcl-2 family member. 

12. The method of claim 1 wherein the cell expresses a gene encoding a 
polypeptide that regulates cytosolic calcium. 

13. The method of claim 12 wherein the gene encodes a mitochondrial 
calcium uniporter. 

14. The method of claim 12 wherein the gene is a transfected gene. 
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15. The method of claim 14 wherein the gene encodes a mitochondrial 
calcium uniporter. 

16. The method of claim 1 wherein the cell is a permeabilized cell. 

17. The method of claim 1 wherein the cell adheres to a solid substrate. 



The method of claim 1 wherein the cell is a non-adherent cell. 



^ J l\ A method of identifying an agent that uncouples oxidative 

phosphorylation fro'fcn ATP production, comprising: 

(a) \ontacting, in each of a plurality of reaction vessels in a high 
throughput screening arra^ 

(i) \ a biological sample comprising a cell containing cytosol, a 
mitochondrion and a calcium indicator molecule, under conditions that permit maintenance of 
mitochondrial membrane potential with 

(ii) a source of calcium cations, 

wherein the calbium indicator molecule is capable of generating a 
detectable signal that is proportional to theJevel of calcium in the cytosol; 

(b) detecting in each reaction vessel the signal generated by the calcium 
indicator molecule at a plurality of time points; 

(c) repeating steps (a) and (b) aVleast once; and 

(d) comparing (i) the signal generated by the calcium indicator molecule at 
one or more of said time points prior to and following^ least one of the contacting steps in 
the absence of the candidate agent, to (ii) the signal generated by the calcium indicator 
molecule at one or more of said time points prior to an& following at least one of the 
contacting steps in the presence of the candidate agent, whereirXan increased level of calcium 
in the cytosol at a time point prior to a contacting step in the presence of the agent, compared 
to the level of calcium in the cytosol prior to a contacting step in the absence of the agent, 
indicates an agent that uncouples oxidative phosphorylation from ATP production. 



95 



comprising: 



20. A method of identifying an agent that that is a respiratory inhibitor, 



(a\ contacting, in each of a plurality of reaction vessels in a high 
throughput screening array, 

,(i) a biological sample comprising a cell containing cytosol, a 
mitochondrion and a calcium indicator molecule, under conditions that permit maintenance of 
mitochondrial membrane potential, with 

(ii) \ a source of calcium cations, 
wherein\ the calcium indicator molecule is capable of generating a 
detectable signal that is proportional to the level of calcium in the cytosol; 

(b) detecting inWch reaction vessel the signal generated by the calcium 
indicator molecule at a plurality of time points; 

(c) repeating steps (a\ and (b) at least once; and 

(d) comparing (i) the signal generated by the calcium indicator molecule at 
one or more of said time points prior to anaVfollowing at least one of the contacting steps in 
the absence of the candidate agent, to (ii) the signal generated by the calcium indicator 
molecule at one or more of said time points prior to and following at least one of the 
contacting steps in the presence of the candidate agent, wherein an increased level of calcium 
in the cytosol at a time point prior to a contacting step\in the presence of the agent, compared 
to the level of calcium in the cytosol prior to a contacting step in the absence of the agent, 
indicates an agent that is a respiratory inhibitor. 



21. A method of identifying an agent that alters a mitochondrial calcium 
uniporter, comprising: 

(a) contacting, in each of a plurality of reaction vessels in a high 
throughput screening array, 

(i) a biological sample comprising a cell\containing cytosol, a 
mitochondrion and a calcium indicator molecule, under conditions that permit maintenance of 
mitochondrial membrane potential, with 

(ii) a source of calcium cations, 
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wherein the calcium indicator molecule is capable of generating a 
detectable sighal that is proportional to the level of calcium in the cytosol; 

(b) \ detecting in each reaction vessel the signal generated by the calcium 
indicator molecule at ^plurality of time points; 

(c) repealing steps (a) and (b) at least once; and 

(d) comparing^) the signal generated by the calcium indicator molecule at 
one or more of said time points pribt to and following at least one of the contacting steps in 
the absence of the candidate agent, to^n) the signal generated by the calcium indicator 
molecule at one or more of said time points prior to and following at least one of the 
contacting steps in the presence of the candidate agent, wherein an increased level of calcium 
in the cytosol at a time point following a contacting, step in the presence of the agent, 
compared to the level of calcium in the cytosol following ^contacting step in the absence of 
the agent, indicates that the agent alters a mitochondrial calciurrKmiporter. 



2X A method of identifying an agent that alters mitochondrial function, 
(a) coi 



comprising: 

itacting 

(i) \a biological sample comprising a cell containing cytosol, a 
mitochondrion and a calcium indicator molecule, under conditions that permit maintenance of 
mitochondrial membrane potential ,N^ith 

(ii) a source M qatoium cations, 

wherein the calcjuW indicator molecule is capable of generating a 
detectable signal that is proportional to the lev^l of calcium in the cytosol; 

(b) detecting the signal generated by the calcium indicator molecule at a 
plurality of time points; and 

(c) comparing the signal generated "iw the calcium indicator molecule at 
one or more of said time points in the absence of the candidate agent, to the signal generated 
by the calcium indicator molecule at one or more of said time points in the presence of the 
candidate agent, and therefrom identifying an agent that alters mitochondrial function. 
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23. The method of claim 22 wherein the step of contacting is repeated at 

least once. 

24. \ The method of claim 22 wherein the sample contains at least one 
compound that alters intracellular distribution of a calcium cation. 

25. TheVnethod of claim 24 wherein the compound that alters intracellular 
calcium cation distribution isSselected from the group consisting of thapsigargin and Ru360. 

26. The method of cjaim 24 wherein the compound that alters intracellular 
calcium cation distribution is selected from the group consisting of a calcium ionophore and a 
membrane permeable compound that alters intracellular calcium distribution. 

27. The method of claim 24 wherein the sample contains at least one 
compound that uncouples oxidative phospho^atioA from ATP production. 

28. The method of claim 22\ wherein the candidate agent is membrane 

permeable. 

29. The method of claim 22 wherein the calcium indicator molecule is 
membrane permeable. 

30. The method of claim 22 wherein the source of calcium cations is 
exogenous to the cell. 

31. The method of claim 22 wherein the sample contains at least one 
compound that uncouples oxidative phosphorylation from ATP production. 

32. The method of claim 22 wherein the cell comprises at least one 
polypeptide that is a Bcl-2 family member. 
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\33. The method of claim 22 wherein the cell expresses a gene encoding a 
polypeptide that\egulates cytosolic calcium. 

The method of claim 33 wherein the gene encodes a mitochondrial 

Tha method of claim 33 wherein the gene is a transfected gene. 
The method of claim 35 wherein the gene encodes a mitochondrial 

The methodof claim 22 wherein the cell is a permeabilized cell. 

The method of\jlnrn 22 wherein the cell adheres to a solid substrate. 

The method oFclaim 22 wherein the cell is a non-adherent cell. 

A method of identifying an agent that uncouples oxidative 
phosphorylation from ATP production, comprising: 

(a) contacting \ 

(i) a biological sampla comprising a cell containing cytosol, a 
mitochondrion and a calcium indicator molecule, under conditions that permit maintenance of 
mitochondrial membrane potential, with \ 

(ii) a source of calcium cations, 

wherein the calcium indicator mblecule is capable of generating a 
detectable signal that is proportional to the level of calciumVn the cytosol; 

(b) detecting the signal generated by theValcium indicator molecule at a 
plurality of time points; \ 

(c) repeating steps (a) and (b) at least once; and 



34. 

calcium uniporter. 



36. 

calcium uniporter. 
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.(d) comparing (i) the signal generated by the calcium indicator molecule at 
one or more of isaid time points prior to and following at least one of the contacting steps in 
the absence of the candidate agent, to (ii) the signal generated by the calcium indicator 
molecule at one ok more of said time points prior to and following at least one of the 
contacting steps in the^ presence of the candidate agent, wherein an increased level of calcium 
in the cytosol at a timepoint prior to a contacting step in the presence of the agent, compared 
to the level of calcium m the cytosol prior to a contacting step in the absence of the agent, 
indicates an agent that uncouples oxidative phosphorylation from ATP production. 

^ 41. A method of identifying an agent that is a respiratory inhibitor, 

comprising: 

(a) contacting 

(i) a biological sample comprising a cell containing cytosol, a 
mitochondrion and a calcium indicator i^jtol^cule, under conditions that permit maintenance of 
mitochondrial membrane potential, witi 

(ii) a sourc©'of calcium cations, 
wherein the calcium indicator molecule is capable of generating a 

detectable signal that is proportional to the levekof calcium in the cytosol; 

b) detecting the signal generated by the calcium indicator molecule at a 
plurality of time points; 

(c) repeating steps (a) and (b) at least once; and 

(d) comparing (i) the signal generated by the calcium indicator molecule at 
one or more of said time points prior to and following ar\least one of the contacting steps in 
the absence of the candidate agent, to (ii) the signal generated by the calcium indicator 
molecule at one or more of said time points prior to and\ following at least one of the 
contacting steps in the presence of the candidate agent, whereiman increased level of calcium 
in the cytosol at a time point prior to a contacting step in the presence of the agent, compared 
to the level of calcium in the cytosol prior to a contacting step in\he absence of the agent, 
indicates an agent that is a respiratory inhibitor. 
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ty/ \ 42. A method of identifying an agent that alters a mitochondrial calcium 
uniporter, composing: 

(a) \ contacting, 
a biological sample comprising a cell containing cytosol, a 

mitochondrion and a calcium indicator molecule, under conditions that permit maintenance of 
mitochondria] membrane potential, with 

(ii) aXsource of calcium cations, 

wherein thk calcium indicator molecule is capable of generating a 
detectable signal that is proportional loM te level of calcium in the cytosol; 

(b) detecting the s|grul generated by the calcium indicator molecule at a 
plurality of time points; 

(c) repeating steps (a) and\b) at least once; and 

(d) comparing (i) the signal generated by the calcium indicator molecule at 
one or more of said time points prior to and following at least one of the contacting steps in 
the absence of the candidate agent, to (ii) the signal generated by the calcium indicator 
molecule at one or more of said time points prior to\and following at least one of the 
contacting steps in the presence of the candidate agent, whetein an increased level of calcium 
in the cytosol at a time point following a contacting step in the presence of the agent, 
compared to the level of calcium in the cytosol following a contacting step in the absence of 
the agent, indicates that the agent alters a mitochondrial calcium uniporter. 

P\{q ( 43. \A method of identifying an agent that alters mitochondrial function, 
comprising: 

(a) contacting>sin each of a plurality of reaction vessels in a high 
throughput screening array, 

(i) a biologicalX sample comprising a cell containing a 
mitochondrion, cytosol and a calcium indicator molecule, under conditions that permit 
maintenance of mitochondrial membrane potential, and wherein the calcium indicator 
molecule is membrane permeable and capable of generating a detectable signal that is 
proportional to the level of calcium in the cytosol, with 
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^^■^^ (ii) a calcium ionophore, under conditions and for a time sufficient 
to increase calcium leVels^within the cell; 

(b) detectingfrKeach reaction vessel the signal generated by the calcium 
indicator molecule at a plurality of time points; and 

(c) comparing the signal generated by the calcium indicator molecule at 
one or more of said time points in the absence of the candidate agent, to the signal generated 
by the calcium indicator molecule at one or more of said time points in the presence of the 
candidate agent, and therefrom identifying an agent that alters mitochondrial function. 

44. The method of claim 43 wherein the calcium ionophore is selected 
from the group consisting of ionomycin, A23187, NMDA and a cell depolarization signal. 

45. The method of claim 43 wherein the step of contacting is repeated at 

least once. 

46. The method of claim 43 wherein the sample contains at least one 
compound that alters intracellular distribution of a calcium cation. 

47. The method of claim 46 wherein the compound that alters intracellular 
calcium cation distribution is selected from the group consisting of thapsigargin and Ru360. 

48. The method of claim 46 wherein the compound that alters intracellular 
calcium cation distribution is selected from the group consisting of a calcium ionophore and a 
membrane permeable compound that alters intracellular calcium distribution. 

49. The method of claim 46 wherein the sample contains at least one 
compound that uncouples oxidative phosphorylation from ATP production. 

50. The method of cla im_43 wherein the candidate agent is membrane 

permeable. 
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51. The method of claim 43 wherein the source of calcium cations is 
exogenous to the cell. 

52. The method of claim 43 wherein the sample contains at least one 
compound that uncouples oxidative phosphorylation from ATP production. 

53. The method of claim 43 wherein the cell comprises at least one 
polypeptide that is a Bcl-2 family member. 

54. The method of claim 43 wherein the cell expresses a gene encoding a 
polypeptide that regulates cytosolic calcium. 

55. The method of claim 54 wherein the gene encodes a mitochondrial 
calcium uniporter. 

56. The method of claim 54 wherein the gene is a transfected gene. 

57. The method of claim 56 wherein the gene encodes a mitochondrial 
calcium uniporter. 

58. The method of claim 43 wherein the cell adheres to a solid substrate. 



59. The method of claim 43 wherein the cell is a non-adherent cell. 



60. /^method of identifying an agent that uncouples oxidative 
phosphorylation from ATP production, comprising: 
(a) contacting 

(i) a biological sa|hfj|e comprising a cell containing cytosol, a 
mitochondrion and a calcium indicator moleeulei undeheonditions that permit maintenance of 
mitochondrial membrane potential, and wherein the calcium indicator molecule is membrane 
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permeable and capable of generating a detectable signal that is proportional to the level of 
calcium in the cytosol, with 

\ (ii) a calcium ionophore, under conditions and for a time sufficient 

to increaseValcium levels within the cell; 

\ (b) detecting the signal generated by the calcium indicator molecule at a 
plurality of timfe points; 

(c\ repeating steps (a) and (b) at least once; and 

(d) \ comparing (i) the signal generated by the calcium indicator molecule at 
one or more of said ume points prior to and following at least one of the contacting steps in 
the absence of the candidate agent to (ii) the signal generated by the calcium indicator 
molecule at one or more\ of said time points prior to and following at least one of the 
contacting steps in the presence of the candidate agent, wherein an increased level of calcium 
in the cytosol at a time point prior to a contacting step in the presence of the agent, compared 
to the level of calcium in the cytosol prior to a contacting step in the absence of the agent, 
indicates an agent that uncouples oxidatiSJe^hosphorylation from ATP production. 



^ 61. 
comprising: 

(a) 



A method of 



zing an agent that is a respiratory inhibitor, 



contacting 

(i) a biological sample comprising a cell containing cytosol, a 
mitochondrion and a calcium indicator molecule, oiider conditions that permit maintenance of 
mitochondrial membrane potential, and wherein theValcium indicator molecule is membrane 
permeable and capable of generating a detectable signal that is proportional to the level of 
calcium in the cytosol, with 

(ii) a calcium ionophore, under Conditions and for a time sufficient 
to increase calcium levels within the cell; 

(b) detecting the signal generated by the ce^cium indicator molecule at a 
plurality of time points; 

(c) repeating steps (a) and (b) at least once; and ' 
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(d) comparing (i) the signal generated by the calcium indicator molecule at 
one or more ofNsaid time points prior to and following at least one of the contacting steps in 
the absence of the candidate agent to (ii) the signal generated by the calcium indicator 
molecule at one o\ more of said time points prior to and following at least one of the 
contacting steps in thapresence of the candidate agent, wherein an increased level of calcium 
in the cytosol at a time point prior to a contacting step in the presence of the agent, compared 
to the level of calcium inSthe cytosol prior to a contacting step in the absence of the agent, 
indicates an agent that is a respiratory inhibitor. 



62. A method\)f identifying an agent that alters a mitochondrial calcium 
uniporter, comprising: 

(a) contacting 

(i) a biological sample comprising a cell containing cytosol, a 



under conditions that permit maintenance of 
the calcium indicator molecule is membrane 



mitochondrion and a calcium indicator molecule 
mitochondrial membrane potential, and wr 

permeable and capable of generating a detectable signal that is proportional to the level of 
calcium in the cytosol, with 

(ii) a calcium ionophore, lender conditions and for a time sufficient 
to increase calcium levels within the cell; 

(b) detecting the signal generated by\he calcium indicator molecule at a 
plurality of time points; 

(c) repeating steps (a) and (b) at least once^ 

(d) comparing (i) the signal generated by theValcium indicator molecule at 
one or more of said time points prior to and following at least one of the contacting steps in 
the absence of the candidate agent to (ii) the signal generated W the calcium indicator 
molecule at one or more of said time points prior to and following at least one of the 
contacting steps in the presence of the candidate agent, wherein an increased level of calcium 
in the cytosol at a time point following a contacting step in the presence of the agent, 
compared to the level of calcium in the cytosol following a contacting step \n the absence of 
the agent, indicates that the agent alters a mitochondrial calcium uniporter. 
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,63. A method of identifying an agent that alters mitochondrial function, 
(a) 



1/ 
comprising: 

^contacting 

(i\ a biological sample comprising a permeabilized cell depleted of 
cytosol, a mitochondrion a*id a calcium indicator molecule, under conditions that permit 
maintenance of mitochondrial membrane potential, with 
(ii) a source s of j^a(lcium cations, 



wherein the 
detectable signal that is proportional t 



indicator molecule is capable of generating a 
'/the lbvel of calcium in the cell; 

(b) detecting the signal generated by the calcium indicator molecule at a 
plurality of time points; and 

(c) comparing the signal generated By the calcium indicator molecule at 
one or more of said time points in the absence of a candidatesagent, to the signal generated by 
the calcium indicator molecule at one or more of said time points in the presence of the 
candidate agent, and therefrom identifying an agent that alters mitochondrial function. 




A method of identifying an agent that alters mitochondrial function, 

comprising 

(a) contacting, in each of a plurality of reaction vessels in a high 
throughput screening array, 

(i) a biological sample comprising a permeabilized cell depleted of 
cytosol, a mitochondrion and a calcium Indicator molecule, under conditions that permit 
maintenance of mitochondrial membrane potential, with 

(ii) a source of calcium catjons, 
wherein the calcium indicator \nolecule is capable of generating a 

detectable signal that is proportional to the level of calciumin the cell; 
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\ (b) detecting in each reaction vessel the signal generated by the calcium 
indicator mtolecule at a plurality of time points; and 

\ (c) comparing the signal generated by the calcium indicator molecule at 
one or more of said time points in the absence of a candidate agent, to the signal generated by 
the calcium indicator molecule at one or more of said time points in the presence of the 
candidate agent, and\herefrom identifying an agent that alters mitochondrial function. 

65. The. method of either claim 63 or claim 64 wherein the calcium 
indicator molecule is capabffc of generating a detectable signal that is proportional to the level 
of calcium in the mitochondrioV 

66. The method \>f either claim 63 or claim 64 wherein the calcium 
indicator molecule is capable of generating a detectable signal that is proportional to the level 
of calcium outside of the mitochondrion. \ 

67. The method of either claim 63 or claim 64 wherein the step of 
contacting is repeated at least once. \ 

68. The method of either claim 63 or claim 64 wherein the sample contains 
at least one compound that alters intracellular distribution of a. calcium cation. 

69. The method of claim 68 wherein the compound that alters intracellular 
calcium cation distribution is selected from the group consisting of thapsigargin and Ru360. 



70. The method of claim 68 wherein the sample contains at least one 
compound that uncouples oxidative phosphorylation from ATP production. 
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A. The method of either claim 63 or claim 64 wherein the source of 
calcium cations is^xogenous to the cell. 

72. The method of either claim 63 or claim 64 wherein the sample contains 
at least one compound tharuncouples oxidative phosphorylation from ATP production. 

73. The methooNof either claim 63 or claim 64 wherein the cell comprises 
at least one polypeptide that is a Bcl-2Vamily member. 

74. The method of either ciaim 63 or claim 64 wherein the cell expresses a 
gene encoding a polypeptide that regulates cytosohc calcium. 

75. The method of claim 74 wherein the gene encodes a mitochondrial 
calcium uniporter. 

76. The method of claim 74 wherein the gene is a transfected gene. 



77. 

calcium uniporter. 
solid substrate. 



The method of claim 76 wherein the gene encodes a mitochondrial 



■The method of either claim 63 or claim 64 wherein the cell adheres to a 



79. 

adherent cell. 



The method of either claimv63 or claim 64 wherein the cell is a non- 
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\0. A method of identifying an agent that alters mitochondrial function, 

comprising: 

(a) \ contacting, in each of a plurality of reaction vessels in a high 
throughput screening\irray, 

a biological sample comprising one or more isolated 
mitochondria and a calcium indicator molecule in a medium, under conditions that permit 
maintenance of mitochondrial membrane potential, with 
(ii) a, source of calcium cations, 

wherein the calcium indicator molecule is capable of generating a 
detectable signal that is proportions to the level of calcium in the biological sample; 

(b) detecting in each reaction vessel the signal generated by the calcium 
indicator molecule at a plurality of timeYpoints; and 

(c) comparing the signal generated by the calcium indicator molecule at 
one or more of said time points in the absence of a candidate agent, to the signal generated by 
the calcium indicator molecule at one or mbre of said time points in the presence of the 
candidate agent, and therefrom identifying an agent that alters mitochondrial function. 



81. A method of identifying an a^ent that alters mitochondrial function, 

comprising: 

(a) contacting 

(i) a biological sample comprising one or more isolated 
mitochondria and a calcium indicator molecule in a mediunj, under conditions that permit 
maintenance of mitochondrial membrane potential, with 

(ii) a source of calcium cations, 
wherein the calcium indicator molecule is\capable of generating a 

detectable signal that is proportional to the level of calcium in the biological sample; 

(b) detecting the signal generated by the calcium indicator molecule at a 
plurality of time points; and 
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the signal generated by the calcium indicator molecule at 
l the absence-ofa candidate agent, to the signal generated by 
it one or more of saiatfeie^points in the presence of the 



candidate agent, and therefrom identifying an agent that alters mitochondrial function. 



indicator molecule is capable of generating a detectable signal that is proportional to the level 
of calcium in the mitochondrion. 

83. The method of either claim 80 or claim 81 wherein the calcium 
indicator molecule is capable of generating a detectable signal that is proportional to the level 
of calcium outside of the mitochondrion. 



contacting is repeated at least once. 

85. The method of either claim 80 or claim 81 wherein the sample contains 
at least one compound that alters distribution of a calcium cation in the sample. 

86. The method of claim 85 wherein the compound that alters calcium 
cation distribution is selected from the group consisting of thapsigargin and Ru360. 

87. The method of claim 85 wherein the sample contains at least one 
compound that uncouples oxidative phosphorylation from ATP production. 



82. 



The method of either claim 80 or claim 81 wherein the calcium 



84. 



The method of either claim 80 or claim 81 wherein the step of 



88. The method of either clairn 80 or claim 81 wherein the isolated 
mitochondria are derived from a cell that comprises at least one polypeptide that is a Bcl-2 
family member. 
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89. The method of either claim 80 or claim 81 wherein the isolated 
mitochondria are derived from a cell that expresses a gene encoding a polypeptide that 
regulates cytosolic calcium. 

90. The method of claim 89 wherein the gene encodes a mitochondrial 
calcium uniporter. 

91 . The method of claim 89 wherein the gene is a transfected gene. 



92. The method of claim 91 wherein the gene encodes a mitochondrial 
calcium uniporter. 




[he method of any one of claims 1, 21, 22, 42, 63, 64, 80 or 89 
wherein subsequent to the stepof contacting the biological sample with the source of calcium 
cations and prior to the step of comparing signals, the biological sample is contacted (i) with 
at least one compound that uncouples oxidative phosphorylation from ATP production, and 
(ii) with at least one agent that alters mitochondrial function. 



94. The method of claim 93 wherein the agent that alters mitochondrial 
function is cyclosporin A. 



95. The method of claim 93 wherein the agent that alters mitochondrial 
function is selected from the group consisting of cyclosporin A, rotenone, oligomycin, 
succinate and Bcl-2. 



96. The method of claim 93 wherein the compound that uncouples 
oxidative phosphorylation from ATP production is selected from the group consisting of 
FCCP and CCCP. 



